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Introduction
Labor market dynamics and the expectations of finding a job are believed to be strong determinants of individuals' educational decisions (see Belzil and Leonardi, 2007 , and Raaum and Røed, 2006, among others). This suggests that schooling decisions are closely related to perceptions of the returns to education and expected individual benefits. Schooling might, therefore, follow a counter-cyclical pattern to that of the business cycle. At the same time, labor market conditions may have a direct impact on schooling outcomes through the parents' labor market situation. Thus, labor market conditions can exercise two separate effects on schooling decisions. On the one hand, unemployment can increase the risk of school dropout and undermine academic performance via a first channel that we will refer to as the "family" effect of unemployment. Parental unemployment can lead to a deterioration in household conditions and in educational resources. In extreme cases, it may even compel young adults to complement the household income (Montmarquette et al., 2007) . On the other hand, unemployment may have a positive influence on the individual demand for education via a "local labor market" effect. As labor opportunities worsen, the opportunity cost of education falls, and individuals are encouraged to stay on at school (Albert, 2000).
Additionally, both types of unemployment effect ("family" and "local labor market") may be heterogeneous. For example, students from lower socio-economic groups might be more sensitive to labor market conditions. Indeed, Ehrenberg and Brewer (1994) found a positive relation between the country's unemployment rate and the risk of early dropout of white students from low-income families. At the same time, male students may be more responsive to changes in the labor market, particularly in societies where differences in gender stereotypes are accentuated (Kaya Bahce and Memis, 2014).
The aim of this paper is to provide a better understanding of the links between labor market conditions and early school dropout and academic performance by disentangling the aforementioned effects of unemployment. We address these research questions by focusing on the case of Spain, which constitutes a particularly interesting case study. Spain has recently experienced a period of intense economic growth and development (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , during which the construction and service sectors boosted labor opportunities for young adults and low-skilled workers, followed by an economic downturn, since 2008, which significantly increased adult and youth unemployment rates. Spain also had, in 2014, the highest early school dropout rate in the European Union (21.9%).
From the second half of the 1970s to the end of the 1990s, the early school dropout rate in Spain fell from 70 to 30%, maintaining a consistent trend at and around 30% until the start of the We explore the "family" and "local labor market" effects of unemployment on the risk of early school dropout and the academic performance of Spanish students at age 15, using logistic and linear multilevel models applied to the 2006, 2009 and 2012 waves of the OECD's Programme for International Student Assessment (PISA). Fifteen is a critical age in the Spanish education system, as compulsory education finishes at sixteen. Given the fact that early school leaving decisions are usually the product of a cumulative process and tend to be preceded by a fall in academic performance (Barrington and Hendricks, 1989), focusing on 15-year-old students seems an appropriate choice for addressing our research questions for the Spanish case.
This study, therefore, contributes to the previous literature not only by providing further information about the link between labor market conditions and educational decisions, but also by disentangling two separate effects of unemployment on the risk of early school dropout and academic performance. Our results show that: i) parental unemployment increases the risk of school dropout and has a negative effect on academic performance; ii) the "local labor market" effect also increases the risk of school dropout, although this effect decreases as general unemployment rates rise; and iii) the socio-economic composition of the unemployed seems to be an important driver of school permanency. As the crisis deepened, individuals with higher socioeconomic profiles became jobless, while the school permanency of young adults increased.
The remainder of the paper is structured as follows: First, we present a brief review of the literature which assesses the relationship between the dynamic of the labor market and the schooling decisions of individuals. Next, we present the data and the methodology. We then turn to describe the results of the analyses. Finally the main conclusions are presented in the last section.
Literature review
The educational process has traditionally been perceived as the primary mechanism for accumulating human capital and increasing skills (Becker, 1964) thirdly, via the fact that a loss of household resources may prompt young adults to leave school and seek employment. Additionally, higher unemployment rates can be perceived as an indicator of negative future returns to the investment in education. Thus, an increase in the adult unemployment rate may increase the probability of future expected unemployment, which may in turn reduce the returns to education, and therefore discourage students from enrolling in secondary education (Micklewright, Pearson and Smith, 1990) . In extreme cases, parental unemployment may compel students to find a job to complement the household income.
The relationship between gender and unemployment seems particularly marked in the case of women living in societies in which the expectation is for them to take on more traditional roles.
In Spain, for example, there continues to be a high incidence of males in the traditional role of breadwinner (Cebrián and Moreno, 2013). As such, it is likely that the schooling decisions of males will be more sensitive to changes in the labor market. found that a high unemployment rate reduces the dropout rate, after controlling for the within district variability. Likewise, Black et al. (2005) conclude that as labor market opportunities for low-skilled workers improve, there is a negative effect on the decisions of young adults to further their education, due to the increase in educational opportunity costs. Moreover, Rivkin (1995) found that a higher unemployment rate at the country level raises the probability of school attendance for high school students. Finally, Duryea and Arends-Kuenning (2003), drawing on data from urban Brazilian students, found that an increase in local labor market opportunities made children more likely to leave school. concludes that the macroeconomic crisis in Peru had no significant effect on students' school attendance rates, but found a significant increase in the mean educational attainment of those young adults affected by the crisis compared to those who were unaffected.
In the case of Spain, the effect of the relationship between the economic cycle and school dropout decisions has been investigated by Peraita and Pastor (2000) and Petrongolo and San Segundo (2002). These studies reveal an opposite relationship between the level of income, parental education and labor market conditions on the decision to drop out of school during primary and secondary education. Additionally, Aparicio (2010) has explored the recent construction boom in Spain and its impact on school dropout rates via changes in labor conditions, concluding that this temporary shock affected more significantly the employment perspectives of low-educated males and, therefore, their school dropout decision than it did that of females. Finally, Lopez-Mayan (2013) argues that working has a negative effect on the educational performance of students when these activities are undertaken during post-compulsory studies.
Methodological approach and data
Our study draws on information from three PISA waves (2006, 2009 and 2012) , which allows us to monitor the academic performance of 15-year-old students both before and during the economic crisis (2006, 2009 and 2012) . Two different econometric approaches are implemented in order to observe the incidence of unemployment on the schooling decisions of young adults.
The effect of labor market variables on the risk of school dropout is assessed through a hierarchical multilevel logistic regression (HMLR), while the analysis of the impact of unemployment on academic performance is performed through hierarchical linear regressions (HLR).
In both cases, the basic framework of the analysis is the education production function. The dependent variable is the student outcome (measured by PISA) as a function of the characteristics of the individuals, households and schools. The structure of the education production functions is shown in equation (1), which considers hierarchical multilevel logistic regression (HMLR), and equation (2), which considers hierarchical linear regression (HLR):
where log ( 1− ) and are the respective dependent variables: log ( 1− ) being the probability of performing below level 2 on the PISA mathematics competency test and being the competence achieved at the five plausible levels at which performance in mathematics competency is measured on the PISA test. The logistic random intercept for a dichotomous and are the error terms for the schools, measuring the deviation of each school from the mean slope in both the logistic and linear models; finally and correspond to a series of random or stochastic effects for both models.
To establish the "family" effect of unemployment on the schooling decisions of young adults (research question 1), the household occupation status is included. This variable identifies households in which both parents are unemployed.
Two variables that capture the effect of the labor status associated with each school are incorporated in order to measure the "local labor market" effect" (research question 2) on unemployment: 1) The average labor status of the fathers by school, and 2) the average labor status of the mothers by school. These variables are expected to capture the reality of the labor market situation closest to the students, i.e. that related to their peers' families. We therefore proxy local labor market conditions through these variables.
To sum up, our models analyze two effects: the "family" effect and the "local labor market"
effect. In addition, various interactions between different labor market variables are also tested:
the mother and father's average labor status and the student's gender; the mother and father's average labor status and the highest quartile of the distribution of the index of economic, social and cultural status (ESCS) as provided by PISA; and, household unemployment and each of the quartiles of the ESCS index. By including these interactions and adopting a random effects strategy, we expect to determine whether changes in labor market conditions affect more significantly young adults' schooling decisions, depending on their gender and socio-economic status.
The personal and household explanatory (level-1) variables included are the following: student's gender; family composition (single-parent families vs. families with both parents living at home); the size of the household (whether the student has siblings at home or is an only child);
and student origin (national students and first and second generation immigrant students). The independent variables related to school characteristics (level-2) are: the size of the community in which the school is located (measured in terms of number of inhabitants); type of school (publicly owned, privately owned, or concertado -privately owned but government dependent, this latter category being quite common in Spain); the percentage of girls by school; the student-teacher ratio; the ratio of immigrant students by school; the degree of autonomy regarding the school's budgetary allocation and in determining the school's curriculum content. Table A in the Appendix provides the summary statistics of the explanatory variables. Table 1 provides information about the labor status of the students' parents and the average labor status of parents by school, and the probability of obtaining a result below level 2 on the PISA mathematics test. This table shows that when a student's father or mother is jobless, they are more likely to obtain a deficient result on the PISA test, and consequently are at a higher risk of abandoning the school system. If both parents are unemployed, the risk of school dropout almost doubles.
[Insert Table 1 around here]
In order to check the robustness of the results and the variation of the results over time, the analyses were replicated using each of the three competences assessed by PISA (mathematics, reading and science) in three PISA waves (2006, 2009 and 2012) . In this paper, we specifically 
Empirical analysis
This section is structured as follows. First, we describe the results from the logistic regression. Tables 4 and 5 showing the main results and the results of the interactions, respectively. Finally, the section closes with the analysis of trends over time.
Logistic regression results
Results for the logistic regression are presented in Table 2 1 . The interpretation of the odds ratios on the logistic regression results depends on the specification of the variables and the sign of the coefficients. When the variable has a positive coefficient, every 0.1 over 1 represents a 10% increase in the probability that a student will score below level 2 on the mathematics competency test and, therefore, a 10% increase in their risk of abandoning the school system before time. In contrast, if the coefficient is negative, every 0.1 under 1 represents a 10% reduction in their probability of scoring under level 2 and a 10% decrease in their risk of abandoning school. In the 2006 regressions, the results for the variables that account for single parent families and siblings at home were omitted due to a lack of available information in the database.
[Insert Table 2 around here]
Family effect. This effect was measured using a variable that accounts for households in which both parents are unemployed. The logistic regression results for this variable were positive but only significant in 2006. Thus, the "family" effect of unemployment indicates that when both parents are unemployed there is a significant increase in the possibility of a student scoring below level 2. Specifically, the risk of early school dropout rises by 40% compared to students in households where at least one of the parents is working. For the remaining years sampled, the effect was negligible. However, the ESCS index variable, which works as a proxy of the socioeconomic background of the students, remained significant in all the periods sampled.
Local labor market effect. The logistic regression results indicate that attending a school at which a high proportion of the fathers are unemployed has a marked effect on the students' probability of abandoning their schooling. In 2006, students attending schools at which the majority of fathers were unemployed were four times more likely to score below level 2 on the mathematics competency test. By 2012 the dropout risk had fallen by half compared to the risk in 2006. However, in 2009, the coefficients were not statistically significant. Although this result needs to be interpreted with caution, a possible explanation may be that the "local labor market"
1 A comparison of the variance analyses of the different models and those of the null models was performed in order to contrast the explanatory power of the different models, their fit and validity. Results are available upon request.
effect of unemployment decreased in importance compared to the importance of the "family" effect, gradually reducing the risk of dropout. The variable related to the proportion of mothers being unemployed was not significant, suggesting that this factor is only relevant when it affects the fathers.
Personal, household and school characteristics. Being male increased the probability of scoring above level 2 on the mathematics competency test and, therefore, the likelihood of remaining in school. It should be borne in mind that the dependent variable is derived from the results of the mathematics competency test, where boys usually outperform girls. The index of economic, social and cultural status (ESCS) reduced the risk of abandoning the school system by almost 50% in all years, whereas the effect of the index of home educational resources (HEDRES) was slightly higher (60-80%). Students born outside Spain (first generation immigrants) were at a greater risk of obtaining poor results on the mathematics test than were their peers born in Spain. Having siblings at home and being in a single-parent family were hardly significant. As for school centers, the average ESCS by school had a negative effect on the school dropout risk, while students from a lower socio-economic background were at a greater risk of dropping out, but this effect did not seem to intensify as unemployment became more widespread (in 2009 and 2012). School autonomy on budget allocation also reduced the probability of leaving school before time by 50% (only in 2012), whereas autonomy on course content had no effect. Schools with an enrolment of more than 30% immigrant students saw their probability of scoring below level 2 increase by 20% in 2012. Finally, variables such as school ownership, percentage of females in the school, the student/teacher ratio and the town in which the school is located were not significant.
Interactions by gender and ESCS.
We were primarily interested in the effect of unemployment on the schooling decisions of young adults, but it is possible that this impact may vary in relation to a number of potentially correlated factors. We tested this possibility by modeling an interaction between the "local labor market" effect on unemployment and i) the gender of the student and, ii) the lowest quartile of the socio-economic distribution. We also tested the possible interaction between the "family" effect of unemployment and each of the quartiles of the socio-economic distribution index provided by PISA.
These interactions were tested using a random effects approach to explore possible heterogeneous effects between schools. We recalculated three new regressions using the same variables as in the model proposed in Table 2 , and adding three different groups of interaction in each regression: i) schools where the job loss of parents was more frequent interacted with male students (local labor market effect); ii) schools with a high proportion of unemployed fathers and unemployed mothers interacted with the lowest quartile of the socio-economic index provided by PISA (local labor market effect); iii) and both parents being unemployed interacted with the quartiles of the ESCS index provided by PISA (family effect). Table 3 displays the coefficients linked to these interactions. The results for the complete models are available on request.
[Insert Table 3 around here]
The results only indicate a significant interaction when testing the average labor status of the mother interacted with male students in 2009 (albeit only at 10% level). The interaction suggested a 40% fall in the school dropout risk (Table 3) .
There is no strong evidence to support a distinctive effect on the schooling decisions of individuals by gender or socio-economic status. Even when the ESCS index was tested for different quartiles of the sampled population, the results were not statistically significant. The "family" effect of unemployment when interacting with the socio-economic index for the entire quartiles array was not significant in any of the years tested.
Linear regression results
Results for the linear regression are presented in Table 4 . Positive coefficients imply a positive effect on the academic performance of the students (measured by their score on the mathematic competence test), while the magnitude of the coefficients can be interpreted as the impact of the variables on the students' score on the PISA mathematics competency test. At the school level, the average ESCS index by school had a marked effect, increasing the likelihood of obtaining a high score on the test, but the effect appears to decrease as unemployment became more widespread, and the socio-economic composition of schools changed. Schools with an enrolment of more than 30% immigrant students presented a negative impact on the expected outcome of students on the test (although in 2009 this effect was negligible). The town population was only significant in communities with more than a million inhabitants, but only in 2012, increasing the expected test outcome by 13 points. The student/teacher ratio and the autonomy on budget allocation were only significant in 2012, and negligible in the remaining years adding 6 and 21 points respectively to the test score in 2012.
The school ownership, the percentage of females by school, and the autonomy on course content where not significant in any of the waves sampled. The results of the variables in this group are quite similar to those reported in the logistic regression.
[Insert Table 4 around here]
Interactions by gender and ESCS. As with the logistic regression, interactions between parental labor status and the lowest quartile of the ESCS distribution, and between household unemployment and ESCS quartiles were tested in order to capture heterogeneous effects. Results were non-significant. However, the interaction between the labor status of the mother and the lowest quartile of the ESCS index distribution showed that, when the mother is out of work and belongs to the highest socio-economic quartile, the expected result of the students on the mathematics competencies of PISA 2009 increased by 26 points (Table 5) .
[Insert Table 5 around here]
Trends
Finally, we describe the trends in the performance of students in the mathematics competence test by group: the whole sample of students tested; students with both parents unemployed; and, students with either the father or mother unemployed. We tracked the evolution in performance Table 6 suggest that overall performance in mathematics by Spanish students remained unchanged for the whole period. results of the trend analysis were positive and significant, but only for students whose father was unemployed and for students whose mother was unemployed.
[Insert Table 6 
Discussion and conclusions
The results of the linear and logistic regressions suggest that parental unemployment reduces the academic performance of students and, when both parents are unemployed, increases the probability of school dropout. In this regard, the "family" effect of parental unemployment is significant; however, it appears to lose its explanatory power as more individuals become unemployed. Thus, as the crisis deepened and more families from different socio-economic backgrounds became jobless, the impact of unemployment on student performance faded.
In 2006, Spain was enjoying a period of economic growth and unemployment levels were very low. At that time, the majority of the jobless presented a low socio-economic status. By 2012 the financial crisis was widespread and unemployment rates were very high and as the numbers of jobless increased, their socio-economic composition changed. In short, the socio-economic level of the unemployed in 2012 had risen in comparison to that of those that were jobless in 2006.
Overall, therefore, the results seem to confirm our first hypothesis.
The effect of "local labor markets" on educational decisions, proxied by the percentage of students with unemployed parents at each school, provided an unexpected outcome with respect to our second research question. Thus, as the crisis deepened, while this variable remained significant, its impact on the risk of dropout and on negative academic performance diminished in magnitude. Indeed, the impact is only relevant in the case of fathers and not in that of the students' mothers.
We recognize that these results are not sufficiently compelling to claim that the "local labor market" effect of unemployment generated an upturn in students' academic outcomes as the crisis become more intense. However, the positive relationship with school dropout rates presented a decreasing trend during the economic crisis. Whether this trend continued beyond 2012 needs to be addressed in future research.
The trends recorded indicate a downturn in the performance of those students with one or both parents unemployed at the beginning of the crisis (2006 to 2009), lending weight to the idea of a strong initial "family" effect of unemployment on students' academic performance. However, as the crisis deepened (2009 to 2012), we observed a positive -or, at least, a non-negative -shift in the students' performance. This can partially be explained by the aforementioned fall in the negative impact of both the "family" and "local labor market" effects during the period 2009 to 2012. Yet, it is not possible to completely disentangle which part of the previous evolution was driven by the change in the social composition of the unemployed and which part was driven by the net effect of unemployment on the schooling decisions of young adults.
The above results highlight the sensitivity of the educational decisions and academic performance of Spanish students to shifts in the labor market. This suggests that strategies aimed at reducing early school dropout rates should not be restricted solely to the education system. In other words, school failure does not only depend on schools and, hence, on education policies. A comprehensive strategy should therefore aim to i) identify during the early stages of education those students most at risk of school dropout; ii) reduce the importance of financial obstacles for academic decisions; iii) establish mechanisms to make the academic activities and labor market participation of young adults more compatible; iv) ensure that young adults who participate in the labor market are engaged in learning and training activities; and v) establish pathways for early leavers who decide to return to the education system.
Certain limitations in our methodological approach could have been overcome if longitudinal data had been available. Nevertheless, this paper contributes to the existing literature by providing new evidence on the relationship between short-term labor market dynamics, the risk of school dropout and academic performance. More specifically, this paper represents a significant step forward in comparison to the previous literature as it has provided responses to three key questions for a country suffering high unemployment and high early school dropout during a period of intense economic crisis. To conclude, the deep, persistent crisis experienced in Spain, following a period of rapid growth, may have had a significant impact on the perceptions of young adults, encouraging a change in their expectations and social attitudes towards education. If this were in fact the case, then we can expect to observe a continuing decline in the early school dropout rate once the economic recovery begins. As such, this can be as a positive, long-run effect of the crisis. However, further research will be needed to answer this question. Spain. School variables: Schools with high incidence of employed fathers; Schools with high incidence of employed mothers; Community where the school is located has more than 100,000 inhabitants and less than 1,000,000; Schools privately owned; Percentage of girls in the school; Immigrant students ratio less than or equal to 29% of the school population; Student-teacher ratio; School without autonomy on budget allocation and course content. Spain. School variables: Schools with high incidence of employed fathers; Schools with high incidence of employed mothers; Community where the school is located has more than 100,000 inhabitants and less than 1,000,000; Schools privately owned; Percentage of girls in the school; Immigrant students ratio less than or equal to 29% of the school population; Student-teacher ratio; School without autonomy on budget allocation and course content. 
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